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The question of how adopting local content policy (LC policy) beneﬁts the economic growth of devel-
oping oil-rich countries is hardly new but is a continuous debate that often centers on increasing the
value-added that LC policy can create within the oil industry. However, the level to which LC policy can
achieve this goal in some of these countries has not yet been ascertained. In Nigeria, the impact of LC
policy on local value creation has generated divergent speculation. This study addresses this gap by
assessing the impact of LC policy in inﬂuencing local value creation with particular reference to in-
digenous oil ﬁrms’ participation, backward linkages and job creation. Structural equation modeling (SEM)
technique was applied to analyze the data obtained from a survey of 209 local oil and gas ﬁrms in the
Niger Delta. Our ﬁndings conﬁrm that LC policy has a positive and signiﬁcant impact on local value
creation. However, we found that local value created in the Nigerian oil industry as a consequence of LC
policy is lower than the expected target. This implies that the implementation of the policy needs to be
closely monitored to ensure its efﬁcacy towards increasing economic development.
& 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
There has been a continuous debate in many developing
oil-rich countries on the adoption of local content (LC) policy
and the value-added created by LC policy within the domestic
oil and gas industry. The dominant perspective on the reg-
ulatory role of LC policy is that the policy is a mechanism
through which the beneﬁts of a country's endowed resources
on economic development could be increased and also for
trickling the wealth generated to the country's people. The
adoption of LC policy in the oil and gas industry is also seen as
a strategy to increase the participation of indigenous oil ﬁrms
in the supply chain of the sector, to improve backward linkage
development (a means by which procurement of locally
produced inputs and services is increased), and also to create
more employment opportunities for the local workforce. Local
value creation is considered to be a more important con-
tribution of the extractive sector than its direct contributionLtd. This is an open access article u
edeji),
.my (A.A. Rahman),to economic growth. For instance, countries such as Norway,
Venezuela, and Malaysia have greatly beneﬁted from their oil
and gas wealth. These resources have been used to transform
their economies, particularly in terms of local ﬁrms’ increased
participation, infrastructure development, job creation and
backward linkage development (Tordo et al., 2013; Ariwer-
iokuma, 2009; AfDB, 2007; Sala-i-Martin and Subramanian,
2003). Local value creation from the oil sector in these
countries ranges from 45% to 75% (UNCTAD, 2006: 11).
Oil-based wealth has contributed to economic growth in
Nigeria since the discovery of the resources in the late 1960s.
Total revenues from oil export in the year 1970 were US$718
million. The revenues increased to US$47.9 billion in 2005 and
US$94.6 billion in 2012 when crude oil was trading around US
$90 per barrel that year (OPEC, 2013). Recent records show
that the oil industry accounted for approximately 74.4% of
Nigeria's exports in the ﬁrst quarter of 2015, yielding earnings
of about US$14.2 billion. This represents approximately 76% of
the revenues accrued to the government and also accounts for
more than one-third of the country's gross domestic product
(GDP) (NBS, 2015b). However, the country's oil resources have
not had a signiﬁcant economic impact on the majority of thender the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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sector, particularly service contracts, is handled by foreign oil
companies (Ihua et al., 2011).
It is often argued that the activities of the oil sector, which
are technical and capital- intensive, do not beneﬁt the
economies of emerging oil-rich countries, especially those
without signiﬁcant industrial bases (Ovadia, 2013; Heum
et al., 2003). However, evidence from countries such as Nor-
way and Venezuela indicate that with sound regulatory po-
licies and good resource management, oil and gas could play a
signiﬁcant role in local economic development of the host
countries (Giroud et al., 2012; Havranek and Irsova, 2011:239;
Bakare, 2011). A UNCTAD (2006: report) notes that the oil
sector could generate jobs through increased participation of
local service ﬁrms. The report also emphasizes that such ef-
fects can revamp the local economy. Low participation of local
ﬁrms in the industry is often attributed to the lack of capacity
to compete and the inability to meet industry requirements in
services such as fabrication and construction (UNECA, 2013;
Esteves and Barclay, 2011; Levett and Chandler, 2012).
To address these challenges, LC policy was implemented in
Nigeria as early as 2001 and passed into law a decade later. A
regulatory act known as the Nigerian Oil and Gas Industry
Content Development Act was introduced in 2010 (Ovadia,
2013). The policy is designed to build the capacity of in-
digenous ﬁrms and to provide more opportunities for parti-
cipation in business. The targets for LC policy in increasing
local content development were set progressively 45% local
content in 2007, 70% in 2010 (Ihua et al., 2011, Ariweriokuma,
2009), and more than 80% by 2020 (Bakare, 2011).
The policy is also expected to increase backward linkages
in terms of procurement and utilization of locally produced
input materials, creating more employment opportunities for
the locals (Esteves et al., 2013; Ihua et al., 2011; UNCTAD,
2006; Ariweriokuma, 2009). Backward linkages involve sup-
ply of input materials to the commodity sector that links the
sector to other sectors in the local economy. On the other
hand, forward linkages are activities that involve processing
of the sector's output prior to export through, for example in
the oil and gas industry, the establishment of reﬁneries, pet-
rochemical industry, and production of fertilizers (Tordo et al.,
2013). Since processing of crude oil and oilﬁeld services are
considered to be the main activities in the Nigerian oil sector,
this study focuses on backward linkages for its analysis.
By expanding entrepreneurial activities in the oil and gas
sector, the government's annual ﬁnancing in the sector is
projected to increase from US$8 billion to approximately US
$20 billion (Ovadia, 2013:318; INTSOK, 2012, Ihua et al., 2011).
In order for this investment to be retained within local busi-
nesses, it is important to ensure active participation of local
ﬁrms. Without afﬁrmative action policies such as LC policy,
business opportunities would be captured primarily by for-
eign ﬁrms.
The success of LC policy depends on the ability of the
policy to achieve its targets. However, the level of achieve-
ment of this policy with respect to value creation in Nigeria is
yet to be ascertained. There is also limited empirical research
to justify the efﬁcacy of the policy. For example, a study by
Ihua et al. (2011) focuses on entrepreneurial implications of
LC policy using exploratory factor analysis. This study only
identiﬁed loading patterns of items in LC policy constructs
and did not test the relationship between LC policy and localentrepreneurial activities. However, this study used local in-
dividuals as respondents instead of local ﬁrms’ re-
presentatives. Adewuyi and Oyejide (2012) studied the factors
that determine backward linkages in the oil and gas industry
in Nigeria using logit regression and found that the linkages in
the value chain were created as a result of the impact of LC
policy and investments in infrastructure. However, this study
did not address the issue of whether LC policy creates value
within the industry. There are also studies in this area that use
a descriptive approach, e.g., Monday (2015), where the re-
lationship between LC policy and human development is
analyzed. However, the method employed lacks statistical
evidence on the causal relationships between the variables.
Our study addresses the above gaps by assessing the efﬁ-
cacy of LC policy in the Nigerian oil and gas sector, focusing on
the relationship between the policy and local ﬁrms’ partici-
pation towards job creation. It provides empirical evidence on
the degree to which LC policy creates local value in the pet-
roleum industry in Nigeria, with particular reference to in-
digenous oil ﬁrms’ participation, backward linkages and job
creation.
The present study also contributes to the literature in three
aspects. First, this study develops a structural model and ap-
plies a covariance-based SEM technique to estimate the re-
lationship between LC policy and value creation variables.
This method extends conﬁrmatory factor analysis to test
causal relationships between LC policy and value creation
variables. Because observed variables are used to measure
abstractive exogenous and endogenous latent variables, SEM
is the appropriate technique for testing the validity and uni-
dimensionality of observed variables, to conﬁrmwhether they
adequately measure what they are supposed to measure, and
for generating reliable information about unobserved vari-
ables. Second, model ﬁt is tested to understand how well the
model represents the data. Third, this paper provides new
empirical evidence drawn from survey data of local ﬁrms in
Nigeria that sheds more light on the efﬁcacy of LC policy. The
remainder of the paper is organized as follows. Section 2 lays
out the conceptual framework and hypotheses. Section 3
covers the methodology, which includes the statistical
method, data and empirical model. Section 4 presents the
empirical results, and Section 5 provides a summary and
conclusions.2. Conceptual framework
Two factors are considered in developing our framework.
First, based on existing studies, we attempt to link LC policy
effects to indigenous ﬁrms’ participation, backward linkages,
and job creation to capture policy-entrepreneurial outcomes
in a model. Second, we demonstrate the direction of the re-
lationships between these variables. Based on theory, we also
include infrastructure, as a contingent factor, in the model.
We postulate that entrepreneurial activities may be inﬂu-
enced by external factors. Such external inﬂuence is often
seen in the form of government intervention in an economic
sector, such as encouraging local entrepreneurship. This has
been identiﬁed in previous studies (see Abdulkabir et al.,
2015; Radosevic and Yoruk, 2013; Dew et al., 2004; Reynolds
et al., 2001; Gnyawali and Fogel, 1994), where it was argued
that there is a direct link between government intervention
policies and entrepreneurship development. This is also
Fig. 1. Theoretical framework of value addition of LC policy with infrastructure.
1 Latent variables, or constructs, are variables that cannot be observed directly
due to their abstract character, or variables that are measured using observed items
(Xiong et al., 2014).
2 Indigenous oil ﬁrms are considered as the ﬁrms registered in Nigeria.
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cording to Ihua et al. (2011) and Obuaya (2005), government
entrepreneurial policy is a set of deliberate actions towards
building domestic capacity relevant to quality service and
product delivery that are needed in an industry.
We also consider that entrepreneurship is a function of gov-
ernment policy, which in many instances is an antecedent for
increasing employment. In the context of LC policy, the ex-
pected outcomes of indigenous oil ﬁrms’ participation (IOFP)
are improved backward linkages (LINK) in terms of high
procurement of locally produced input materials and in-
creased job creation (JOB) for the local workforce. This is a
systemic way of promoting economic development through
increased domestic entrepreneurial activities (Esteves et al.,
2013; Tordo et al., 2011; Bakare, 2011; Ihua et al., 2011). It is
also assumed that there are positive relationships among the
variables through which job creation is affected.
In addition, infrastructure (INF) is viewed as a factor
conditional for investments and an important element that
inﬂuences business activities in an economy (Adewuyi and
Oyejide, 2012; Morris et al., 2012; Heum et al., 2003). Morris
et al. (2012) noted that infrastructure facilities, such as
power supply, water, transportation, communication, and
internet services, often facilitate entrepreneurship and are
the contextual drivers of backward linkages development.
Government policy is more likely to be successful in
ensuring active participation of local ﬁrms in businesses
when it is complemented with adequate infrastructure
(Ihua et al., 2011; Perkins and Robbins, 2011). As a com-
plementary factor, infrastructure is assumed to be positively
and directly associated with ﬁrms’ participation and
backward linkages through which more job opportunities
could be created.
With this proposition, we link the framework and develop
a simple conceptual model (Fig. 1) to show the relationships
between LC policy, infrastructure (INF), indigenous oil ﬁrms’
participation (IOFP), backward linkages (LINK) and job
creation (JOB). This framework signiﬁes the expected out-
come of the entrepreneurial implications of LC policy, which
the present study has empirically tested to determine
whether the relationships between the factors are positive
and to measure the magnitude of the relationships, if there
are any. From the model developed in Fig. 1, we explore all of
the hypotheses that describe the direct relationship arising
from the model, of which the details are presented in
Section 3.3.3. Research methodology
3.1. Statistical method
Structural equation modeling (SEM) is applied to examine
the causal relationships between exogenous latent variables,
i.e., LC policy and infrastructure, and endogenous value
creation latent variables, i.e., indigenous oil ﬁrms’ participa-
tion, backward linkages and job creation. SEM is a multi-
variate statistical method that has been increasingly used in
social sciences for analyzing causal relationships among latent
variables1 and relationships between latent and observed
variables (Xiong et al., 2014; Jöreskog, 1977).
SEM analysis is carried out in two stages—the measure-
ment model and structural model analysis. Measurement
model analysis tests the reliability of the observed items in
determining whether the items adequately measure the la-
tent variables represented. The model takes into account
measurement errors, which reduces bias in the SEM model.
Structural model analysis tests relationships between latent
exogenous and endogenous constructs, as well as relation-
ships among the latent endogenous constructs. More im-
portantly, SEM can easily detect multicollinearity problems
(Radosevic and Yoruk, 2013; Xiong et al., 2014; Folmer et al.,
2010) and also allows modiﬁcation within a justiﬁable setting
(Hair et al., 2014). Hence, SEM is suitable for analyzing the
type of data used in our study. Analysis of Moment Structure
(AMOS) software, version 22 was used to estimate the SEM
model and to test causal relationships among the latent
variables. A maximum likelihood (ML) estimator was em-
ployed in AMOS for the estimation. ML is known for having
the ability to produce consistent estimates in the case of non-
normally distributed data (Tang et al., 2013; Schumacker and
Lomax, 2010).
3.2. Questionnaire development for data collection
The observed variables representing latent variables in the
present study were extracted from survey questionnaires of
Oyejide and Adewuyi (2011), Hussmanns et al. (1992), Ihua
et al., 2011, and Gnyawali and Fogel (1994). The observed
variables measuring LC policy and backward linkages were
extracted from a questionnaire developed to study oil sector
linkages (see Oyejide and Adewuyi, 2011). The items in the
questionnaire were originally derived from the policy vari-
ables listed in the Nigerian Oil and Gas Industry Content
Development Act, 2010. The survey questionnaire developed
by Hussmanns et al. (1992) was designed to gauge percep-
tions of job seekers on employment opportunities. Hence,
relevant observed items were extracted and revised to mea-
sure job creation in the present study. Using the snowball
approach, a pilot study was conducted on ﬁve local oil ﬁrms
to test our questionnaire, and based on their feedback, some
questions were reworded and improved before the actual
survey was conducted.
3.2.1. Sample selection and questionnaire administration
Indigenous oil ﬁrms2 were chosen as respondents because
Table 1
Population and sampling.
States Population Target sample Non response Sample received
Akwa Ibom 45 34 8 26
Bayelsa 77 56 11 45
Cross River 65 48 9 39
Delta 52 37 6 31
Rivers 108 85 9 76
Total 347 260 43 217
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have a better understanding about the concept of LC on
business activities in the sector. Thus, they are considered
qualiﬁed to address questions on the effectiveness of LC pol-
icy, issues related to local input procurement and other policy
outcomes. Five out of nine oil states, namely Akwa Ibom,
Bayelsa, Cross River, Delta, and Rivers, were selected because
of their large-scale oil-related business operations and sub-
stantial number of local ﬁrms (Antai et al., 2012). A list of 347
local oil companies, with their ofﬁce addresses, was obtained
from the Department of Petroleum Resources (DPR). The list
was stratiﬁed into ﬁve strata based on the location of the
ﬁrms before the sample was drawn (Table 1).
A simple random sampling method3 was used to select the
sample from each stratum of the population. For Akwa Ibom,
Bayelsa, Cross River, Delta, and Rivers, samples of 34, 56, 48,
37, and 85 ﬁrms were selected, respectively. This procedure
allows an equal chance of participation for all of the ﬁrms in
our population. A total of 260 questionnaires were adminis-
tered, and 217 ﬁrms responded. However, eight incomplete
questionnaires were discarded, leaving us with a ﬁnal usable
sample of 209, which is approximately 60% of our population.
The respondents were requested to indicate the implica-
tions of 7 LC policy and 5 infrastructure items. They were also
asked about the level at which the items enhance their ac-
tivities in the industry. Furthermore, they were requested to
rate their cooperation with their local subcontractors or
suppliers on 5 items measuring backward linkages. Lastly, to
measure job creation, they were asked about the demand for
local labor using 5 items. A ﬁve-point Likert-scale for answers
was used to rate all of the items with varying scale options for
different items.
Because Rivers state is located in the center of the other
four states, Port Harcourt, the state capital, was used as a
coordinating center for questionnaire distribution during the
period of the survey, which was four months, from August to
December 2014. Three trained administrators were employed
in this exercise. Due to the nature of the information con-
tained in the questionnaire, senior representatives, either
managing director (MD), chief-information-ofﬁcer (CIO),
chief-operating-ofﬁcer (COO), or a senior representative in
each ﬁrm, were requested to participate in the survey. These
categories of staff are considered to be in a better position to
provide information on the questions asked.
3.2.2. Sample size in SEM
Sample size is important when statistical power of an
analysis is considered in covariance-based methods, espe-
cially in SEM. Some experts propose a minimum sample of 10
cases per item (Hair et al., 2011) or to use the ratio of3 Using Microsoft Excel.indicators to a latent variable in determining the minimum
sample (Marsh et al., 1996, 1998; Boomsma, 1982). The rule of
10 observations per indicator was found to be biased. How-
ever, a sample of 200 or greater is considered to be adequate
for SEM analysis (Kline, 2011; Hoe, 2008). Recently, Westland
(2012) proposed a calculation of minimum sample based on
three indicators: standard statistical power, effect size, and
level of signiﬁcance. He provides an online statistical4 algo-
rithm tool, developed by Daniel Soper, for calculating the
appropriate minimum sample size. Following the criteria, we
speciﬁed a small effect size of 0.15, a middle point of magni-
tude for small effect, a statistical power of 0.8 and 0.05 level of
signiﬁcance in setting the lower bound for samples needed
for this study. With 27 indicators and 5 latent variables, the
result suggests that a minimum sample size of 201 would be
sufﬁcient to achieve a statistical power for precision in our
analysis. Thus, a sample size of 209 used for our analyses is
deemed to be adequate.
3.2.3. Measuring variables
LC policy is measured by seven observed indicators derived
from Adewuyi and Oyejide (2012) that were initially used as
LC policy thrusts provided in the NOGICD Act 2010, some of
which were also identiﬁed in some studies (see Esteves et al.,
2013; Gnyawali and Fogel, 1994). The observed indicators in-
clude licensing regulation, ﬁrm registration, ownership con-
trol, labor market regulation, tax policy, tariff policy and
monitoring. We chose these indicators because they are de-
signed to regulate business activities and can be used to
measure the performance of the policy.
Infrastructure is measured by ﬁve observed indicators, in-
cluding power supply, water supply, transportation, tele-
communication, and internet services. These indicators are
mainly drawn from existing studies and are argued to be
important preconditions for business success (Adewuyi and
Oyejide, 2012; Tordo et al., 2011; Heum et al., 2003).
Indigenous oil ﬁrms’ participation is measured by ﬁve in-
dicators drawn from Adewuyi and Oyejide (2012), which in-
clude business opportunities, environment conduciveness,
technical skill, ﬁnancial funds accessibility and non-ﬁnancial
incentives. The factors are seen as drivers of entrepreneurship
inﬂuencing business formation and participation (Ihua et al.,
2011, Gnyawali and Fogel, 1994). Backward linkages relate to
the cooperation between ﬁrms and their input suppliers. This
is perceived to stimulate procurement of locally produced in-
put materials for further production (Esteves and Barclay, 2011;
UNCTAD, 2010). The local linkage measurement often takes
different forms, and there are a wide range of drivers to
measure the construct (see Adewuyi and Oyejide, 2012; Oye-
jide and Adewuyi, 2011). Thus, a discretional approach was
used to choose the ﬁve most important indicators to measure
backward linkages (see Adewuyi and Oyejide, 2012; Oyejide
and Adewuyi, 2011). The indicators take the form of local input
development, information exchange, technical upgrading, ne-
gotiation of payment and delivery, and labor training. Accord-
ing to Esteves and Barclay (2011), collaboration between local
ﬁrms and their afﬁliates or subcontracting ﬁrms may create
innovation, which can lead to discovery and development of
materials that may enhance supply of quality products and4 Available: www.danielsoper.com/statcalc3/calc.aspx/id¼89. Calculator was
assessed on 11/02/2015.
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that can be used to demonstrate relationships between small
suppliers and large buyers of raw materials.
Measuring job creation is not a complex issue, but it is
impractical to capture all of the indicators that could possibly
measure the construct. In a broad sense, job creation has been
referred to as the availability of paid employment positions to
be ﬁlled by work-paid workers in a ﬁrm (see NBS, 2015a;
World Bank, 2009; Baptista et al., 2008). Job creating ability of
a ﬁrm depends on the ﬁrm size, the length of period of es-
tablishment, or the level of participation in business activities
(NBS, 2015a; Ihua et al., 2011; World Bank, 2009). However, job
creation is conceptually most expected to be inﬂuenced by
ﬁrms’ participation in business activities, where a high level of
participation is expected to create more jobs and vice versa
(Ihua et al., 2011; World Bank, 2009). The observed indicators
are extracted from a large questionnaire developed by Huss-
manns et al. (1992) to get information on the perceptions of job
seekers on job availability, job application and job readiness.
Among these indicators, ﬁve questions were adapted to mea-
sure job creation. These indicators include job availability, job
placement, job application, job requirements and job offers.3.3. Reﬂective SEM model and hypotheses
An SEM model represents the relationships between latent
exogenous and latent endogenous variables, as well as the
relationships among latent endogenous variables. In this
study, our SEM model has ﬁve latent constructs: local content
policy (LC policy), infrastructure (INF), indigenous oil ﬁrms’
participation (IOFP), backward linkages (LINK), and job crea-
tion (JOB), measured by means of reﬂective indicators (Ap-
pendix, Fig. C). This is because the effects, indicated by single-
headed arrows, ﬂow from abstractive latent constructs to
their respective indicators, and the indicators are assumed to
adequately represent their latent constructs (Radosevic and
Yoruk, 2013). This structural model is generally preferred to a
formative model in related social sciences SEM studies. In a
reﬂective model, indicators are expected to have the same
antecedents and consequences because they all reﬂect the
same underlying construct. Thus, a weak item can be dropped
without changing the meaning of the construct, and the re-
maining items would still be consistent in what they intend to
measure (Hair et al., 2014, 2010; Tang et al., 2013).
The following procedures are applied. Each construct is
measured by at least three variables to obtain a stable struc-
tural model (Hair et al., 2014; Kline, 2011). One observed in-
dicator is ﬁxed at 1 to assign measurement scales to the latent
variables for the model to be identiﬁed. Next, measurement
errors are added to each indicator to capture the imprecision
of the scales or the inaccuracy of information provided by the
respondents and to account for other biases (Sarah et al.,
2013:91; Hair et al., 2010:8). Lastly, the variance error terms
are ﬁxed at 1 to transform the estimated coefﬁcients into
standardized form (Hair et al., 2010, 703; Schumacker and
Lomax, 2010, 199). The SEM model is graphically speciﬁed in
the Appendix (Fig. C). In matrix form, the SEM model is as
follows:⎡
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⎢
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where βij and γij are parameters to be estimated. βij represents
an m x m matrix denoting the effect of the jth endogenous
latent construct on the ith endogenous latent construct, γij
represents an mn matrix denoting the effect of the jth
exogenous latent construct on the ith endogenous latent
construct, and ϛi is the vector of disturbances.
Main hypotheses: Seven hypotheses are proposed based on
the conceptual model (Fig. 1), which depicts the direct and
positive relationships between the latent constructs. In sum-
mary, we hypothesize that LC policy inﬂuences IOFP (H1, γ1,1);
LC policy inﬂuences LINK (H2, γ2,1); INF inﬂuences IOFP (H3,
γ1,2); INF inﬂuences LINK (H4, γ2,2 ); IOFP inﬂuences LINK (H5,
β2,1); IOFP inﬂuences JOB (H6, β3,1); and LINK inﬂuences JOB
(H7, β3,2) directly and positively.4. Results
This section describes the characteristics of the sample
ﬁrms and the results of our measurement and structural
models. We estimated the measurement and structural
models. The measurement model was used to conﬁrm the
reliability of the observed indicators and the validity of the
abstractive latent constructs. The structural model was esti-
mated to test the hypothesized causal relationships among
the latent constructs. Maximum likelihood estimation was
used for the regression analysis, as parameters produced with
this technique are assumed to be robust in the presence of
moderate violation of non-normality (Schumacker and Lo-
max, 2010).
4.1. Characteristics of sample ﬁrms
Table 2 presents the characteristics of the ﬁrms used in our
analysis in terms of registration year, sub-sectoral activities
and size of capital. Most of the ﬁrms (34.9%) are registered
with the Corporate Affairs Commission between the year 1991
to 2000, followed by 30.6% registered after 2001, and 25.4%
registered between 1981 to 1990. Only 9.1% of the ﬁrms were
registered before 1980. The increase in registration of Niger-
ian ﬁrms was likely a result of the country's oil boom in the
1970s, and a series of indigenization policies instituted by the
government in the oil industry during this period. More so,
independent national companies set up by experts who had
worked and trained in some multinational oil companies re-
sulted in an increase in local ﬁrms in the 1990s. It is observed
that a large number of ﬁrms (32.1%) provides at least two
operative services, followed by those engaged in exploration
and production (19.6%) and 15.8% are involved in other ser-
vice activities. Remaining 8.1% of ﬁrms are involved in design
and engineering, 7.7% in fabrication and construction, 5.2% in
drilling and well completion, and 2.9% in ITC services.
Firms are classiﬁed into small (less than NGN50 million),
medium (less than N200 million) and large (more than N200
million) based on capital assets as categorized by the National
Table 3
Modiﬁed measurement model ﬁt indexes.
Goodness of ﬁt measure Index Cut-off criteria
X2/df 1.442 r2
IFI 0.950 Z0.95
CFI 0.950 Z0.95
TLI 0.942 Z0.95
RMSEA 0.046 o0.06
Note: cut-off criteria adapted from Schreiber et al. (2006).
Table 2
Characteristics of sample (n¼209).
Respondent's
information
Groups Frequency % Cumulative %
Year of
registration
Before 1980 19 9.1 9.1
1981–1990 53 25.4 34.5
1991–2000 73 34.9 69.4
After 2001 64 30.6 100
Sub-sectoral
activities
Fabrication and
Construction
16 7.7 7.7
Drilling and Well
Completion
11 5.2 12.9
Control System and ITC 6 2.9 15.8
Design and Engineering
Services
17 8.1 23.9
Consultancy 10 4.8 28.7
Exploration and Pro-
duction Goods and Ser-
vices Supply
41 19.6 48.3
Multiple services 67 32.1 80.4
Others 33 15.8 96.2
Not indicated 8 3.8 100
Firm size Less than 50 22 10.5 10.5
50–200 46 22.0 32.5
201–500 31 14.8 47.3
501–800 12 5.7 53.0
801–1000 9 4.4 57.4
Above 1000 58 27.8 85.2
Not indicated 31 14.8 100
Note: Firm size was measured by capital asset in local currency (N) in million.
N160¼US$1.
5 Earring is a double-headed arrow showing the correlated error terms. Al-
though, it is a stringent diagnostic measure, only applied when there is a need for
model ﬁt as suggested by the modiﬁcation indices in an SEM output (Hair et al.,
2010: 727; Byrne, 1998).
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the ﬁrms in our sample are classiﬁed as large, followed by 22%
mid-size ﬁrms and 10.5% appeared as small ﬁrms. The dis-
tribution reﬂects that ﬁrms in this industry are capital in-
tensive and can survive the capital requirement of the oil
industry. Large ﬁrms are also more likely to have access to
ﬁnance when needed (Ayyagari and Maksimovic, 2006).
4.2. Measurement model assessment
Various evaluative index criteria have been suggested to
assess the goodness of ﬁt of a measurement model, but there
are no exact cut-off criteria for these indexes (Hooper et al.,
2008). The most used indexes are chi-square (χ2), normed
chi-square, (χ2/df), goodness-of-ﬁt index (GFI), comparative
ﬁt index (CFI), Tucker–Lewis index (TLI), incremental ﬁt index
(IFI) and the root mean square error of approximation
(RMSEA). These indexes are applied to assess the measure-
ment model in this study. In the initial model (Appendix, Fig.
A), the RMSEA value was 0.08. This value fell within a poor ﬁt
because a value equal to or less than 0.06 has recently been
recommended as an indication of a good ﬁt (Tang et al., 2013;
Hooper et al., 2008; Schreiber et al., 2006). The values of
GFI¼0.791, CFI¼0.821, and TLI¼0.799 also fell below the
recently recommended threshold point of 0.95 (Hooper et al.,
2008; Schreiber et al., 2006). Moreover, the normed chi-
square, derived from the ratio of chi-square to the degrees of
freedom, was used to replace chi-square because the latter
has been found to be sensitive to sample size, as it often re-
jects models of sample size greater than 200 (Hu and Bentler,
1999). The normed chi-square value was 2.45, which was
above the cut-off point of 2, recently used as an indication of
excellent ﬁt (Xiong et al., 2014; Doloi et al., 2011). Generally,
the GFI, CFI, TLI and RMSEA indexes indicate poor ﬁt, implyingthat the proposed model does not ﬁt the data well.
However, the SEM method allows justiﬁable modiﬁcations
to achieve a better model ﬁt, which include removing weak
items with low factor loadings (manifest weights) of less than
0.4 (Hair et al., 2014:103; Sidique et al., 2009:167), or squared
multiple correlation (SMC) less than 0.20 (Hooper et al.,
2008). In addition, if the covariance of two standardized re-
siduals of the same construct are highly correlated (with a
value close to or greater than 4.0), one of the items should be
removed, or the residuals should be covaried (Hair et al.,
2010). Based on these criteria, in our initial measurement
model (Appendix, Fig. A), the factor loadings of two items, job
requirements (0.34) and job offer (0.36), were found to be
weakly loaded on the JOB construct, and their SMCs are less
than 0.20. Thus, these items were removed one at a time,
starting with the item that has the lowest factor loading. We
also found the standardized residual covariances between
measurement errors of item 5 (tax incentive) and item 6
(tariff), as well as between item 11 (telecom) and item 12
(internet service) to be high, approximately 6.7 and 11.5, re-
spectively, as suggested by modiﬁcation indices (MI). Thus,
each pair of these errors was correlated as shown by the
earrings5 in the modiﬁed measurement model (Appendix, Fig.
B). The residuals of tax incentive and import tariff are highly
correlated, probably because the variables are forms of tax
policies implemented by the government. Because telecom
and internet services are forms of electronic communication
technology, their residuals can be covaried. This warrants the
modiﬁcation and re-estimation of the initial measurement
model.
Table 3 shows the ﬁt indexes obtained from the modiﬁed
measurement model (Appendix, Fig. B). The normed chi-
square value is 1.44, which falls between 1 and 2, indicating
an excellent ﬁt. Additionally, the RMSEA value¼0.046,
IFI¼0.950 and CFI¼0.950 met the recent criteria, indicating
that the ﬁve-factor model performs better in describing the
data. Therefore, the modiﬁed model reasonably ﬁts the data
(Hooper et al. 2008; Schreiber et al., 2006).
The modiﬁed measurement model not only demonstrates
better goodness-of-ﬁt and conﬁrms the psychometric prop-
erties of the indicators, but it also indicates the number of
indicators that can be retained for further analysis. The results
in Table 4 conﬁrm convergent validity because all standar-
dized factor loadings (ranging from 0.43 to 0.83) were found
to be statistically signiﬁcant.
We also assessed the level of reliability of the indicators
through SMC values to identify the relative importance of the
Table 4
Modiﬁed measurement model (standardized coefﬁcients and SMCs).
Items Latent construct variables SMC
LC policy INF IOFP LINK JOB
Licensing reg 0.81 0.65
Ownership reg 0.81* 0.66
Firm reg 0.80* 0.64
Labor mkt reg 0.78* 0.60
Tax incentive 0.62* 0.39
Tariff 0.64* 0.41
Monitoring 0.78* 0.60
Power supply 0.80 0.63
Water supply 0.81* 0.65
Transport 0.83* 0.68
Telecom 0.54* 0.30
Internet service 0.57* 0.33
Business opport_s 0.70 0.49
Eviron condu_s 0.65* 0.42
Fin accessibility_s 0.68* 0.46
Non-ﬁn incentive_s 0.59* 0.33
Tech skill_s 0.49* 0.24
Inputs developt 0.78 0.61
Info Exchange 0.61* 0.37
Tech upgrading 0.75* 0.56
Negotiation of P& D 0.50* 0.25
Labor training 0.58* 0.33
Availability 0.83 0.70
Placement 0.83* 0.69
Application 0.43* 0.19
Items without n are ﬁxed to 1 before estimation.
n Signiﬁcant at 1%
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indicates a higher level of reliability. “Licensing reg” and
“ownership reg” were identiﬁed as the most important in-
dicators of LC policy, with SMC values of 0.65 and 0.66, re-
spectively. These indicate that 65% and 66% of the variances in
“licensing reg” and “ownership reg” are explained by the LC
policy construct. For the infrastructure construct, “transport”
and “water supply” appeared to be the most important in-
dicators, with satisfactory reliabilities. The “business opport_s”
and “ﬁn accessibility_s” appear to be the most important in-
dicators among the ﬁve indicators measuring the IOFP con-
struct. The IOFP construct explained approximately 49% and
46% of the variances of “business opport_s” and “ﬁn accessi-
bility_s”. Job “availability” and “placement” are the most im-
portant indicators, with SMC values of 0.70 and 0.69, re-
spectively, indicating that 70% and 69% of the variances in job
“availability” and “placement” are explained by the JOB con-
struct. Meanwhile, job “application” appears to be the lowest
indicator with an SMC value of approximately 0.20. The var-
iance in job “application” captured by the JOB construct is not
too strong but admissible to maintain the principle of three
variables in measuring a latent construct (Kline, 2011).Table 5
Composite reliability, convergent validity and discriminant validity tests.
CR AVE MSV ASV
LC_policy 0.900 0.565 0.197 0.077
IOFP 0.758 0.388 0.248 0.170
JOB 0.755 0.524 0.155 0.085
INF 0.840 0.519 0.248 0.086
LINK 0.782 0.425 0.113 0.070
n Signiﬁcant at 10%.
nn Signiﬁcant at 5%.
nnn Signiﬁcant at 1%.Table 5 presents the statistical measures that test the suf-
ﬁciency of the latent variables. All of the composite reliability
(CR) values are above the threshold of 0.70, indicating that the
latent variables are sufﬁciently reliable (Hair et al. 2014; Ra-
dosevic and Yoruk, 2013).
Convergent validity tests were conducted to assess the
proportion of variance shared by the indicators measuring the
respective latent variables. Convergent validity was evaluated
using the Average Variance Extracted (AVE) values. As sug-
gested in the literature, the AVE value should be equal to at
least 0.5 to prove convergent validity. Alternatively, con-
vergent validity can also be conﬁrmed when the AVE value of
a latent construct is higher than its correlation with other
latent constructs (Hair et al., 2014; Alumran et al., 2013). The
results prove that convergent validity is established for all
constructs. Apart from LINK and IOFP, the AVE values for other
constructs exceeded 0.5. Although lower than 0.5, AVE values
for LINK and IOFP are greater than the correlation values with
other constructs. Additionally, as mentioned earlier, we con-
sider observable indicators with factor loadings greater than
0.4 to be highly loaded on their construct (Hair et al., 2014;
Sidique et al., 2009). Because the factor loadings of all of the
indicators of the latent constructs are above 0.4 and are also
statistically signiﬁcant (Table 4), convergent validity is es-
tablished (Hair et al., 2014; Alumran et al., 2013: 5; Awang,
2014: 52).
In addition, discriminant validity was also assessed to ex-
amine the extent that the constructs are distinct from one
another. Based on the Fornell and Lacker (1981) approach,
discriminant validity is conﬁrmed because the square root of
AVE (bold diagonal ﬁgures in Table 5) for each construct is
greater than its correlation with any other constructs in the
model. The results also indicate that all of the constructs have
AVE values greater than the Maximum Shared Variance (MSV)
and the Average Shared Squared Variance (ASV) values. These
two criteria establish discriminant validity, which proves that
the ﬁve latent constructs in the present study are distinctly
different. Finally, we do not foresee any multicollinearity
problem because the highest correlation value was 0.50,
which is less than the suggested value of 0.90 (Radosevic and
Yoruk, 2013).
4.3. Structural model assessment
Following successful tests of validity and reliability of the
measurement model, we estimated the structural model to
test structural relationships between latent constructs. The
relationships are described using arrows going from latent
constructs to manifest indicators, suggesting a reﬂective re-
lationship (Appendix, Fig. C). We estimated two models using
the maximum- likelihood method. Model 1 consists of ﬁveLC_policy IOFP JOB INF LINK
0.752
0.444n 0.623
0.151nnn 0.394n 0.724
0.155nn 0.498n 0.218nn 0.721
0.256n 0.284nn 0.336n 0.150nnn 0.652
Fig. 2. Estimated structural Model 1.
Fig. 3. Estimated structural Model 2.
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Table 6
Standardized path coefﬁcients (direct effects) and indirect effects.
Causal relationship Model 1 Model 2
Coefﬁcient t-Value Coefﬁcient t-Value
Direct
effects
LC policy-IOFP 0.370 4.676nnn 0.439 5.071nnn
LC policy - INK 0.162 1.752n 0.160 1.748n
IOFP- LINK 0.199 1.663n 0.213 2.136nn
IOFP- JOB 0.322 3.561nnn 0.319 3.495nnn
LINK- JOB 0.242 2.808nnn 0.242 2.794nnn
INF-IOFP 0.442 5.260nnn
INF- LINK 0.027 0.271
Indirect
effects:
two-path
effect
LC policy- JOB via
IOFP
0.118 0.141
two-path
effect
LC policy -JOB via
INK
0.038 0.038
three-path
effect
LC policy -JOB via
IOFP & LINK
0.174 3.783nnn 0.201 4.027nnn
two-path
effect
INF- JOB via IOFP 0.141
two-path
effect
INF- JOB via LINK 0.007
three-path
effect
INF- JOB via LINK
& IOFP
0.170 3.469nnn
Overall
model R2
0.21 0.20
n Signiﬁcant at 10%.
nn Signiﬁcant at 5%.
nnn Signiﬁcant at 1%.
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while INF was excluded in Model 2. The construct was ex-
cluded to examine whether LC policy on its own affects IOFP
and LINK and the extent that such an effect affects the in-
ﬂuence of IOFP and LINK on JOB construct.
The manifest weights between the latent construct and the
observed variables are statistically signiﬁcant, suggesting that
the variables are valid and reliable. The goodness-of-ﬁt mea-
sures of the structural models (Figs. 2 and 3) are very close to
the loading weights obtained in the measurement model. This
demonstrates statistical validity of the constructs.
We present the results obtained from our analysis for each
of the models in Table 6. The overall R2 values for Model 1
(0.21) and Model 2 (0.20) are similar, and the values fulﬁll the
minimum requirement for a satisfactory ﬁt (Adewuyi and
Oyejide, 2012). There is a slight recursive relationship be-
tween LC policy and INF, evident by a low covariance value of
0.15 (Fig. 2) and marginal level of signiﬁcance (10%).
By assessing the path coefﬁcients of the SEM models, we
found that the standardized coefﬁcients of the direct struc-
tural paths are in line with our expectations in terms of sign,
practical and statistical signiﬁcance. In Model 1, the direct
effect of LC policy has a positive and strong signiﬁcant impact
on IOFP and LINK (Table 6). The link between LC policy and
IOFP (0.37) is more than the link between LC policy and LINK
(0.16). This is expected, as LC policy is purposely designed to
create opportunities for developing local entrepreneurship.
These coefﬁcients, which are statistically signiﬁcant, also
support the ﬁrst and second hypotheses that LC policy has
potential in promoting participation of local ﬁrms and de-
veloping backward linkages in the oil industry. This result is
consistent with the Kazzazi and Nouri (2012) study, which
found that there was a signiﬁcant direct relationship between
local policies and local content development. This alsoconﬁrms the assertion that an effective LC policy will increase
participation of local indigenous ﬁrms and enhance procure-
ment of locally produced input materials (Ihua et al. 2011;
Esteves and Barclay, 2011). Likewise, the direct effects of IOFP
on JOB (0.32) and LINK (0.20) are positive and statistically
signiﬁcant, proving that increased participation of local ﬁrms
may create more employment opportunities and enhance
backward linkages. This attests the third and fourth hy-
potheses. We also found that LINK has a positive and sig-
niﬁcant effect on JOB (0.24), and this supports the ﬁfth
hypothesis.
The results also indicate that there is a positive and sig-
niﬁcant impact of INF on IOFP (0.44), but its impact on LINK
(0.03) is not statistically signiﬁcant, although it has the ex-
pected sign. The aforementioned results test the sixth and
seventh hypotheses. These ﬁndings indicate that infra-
structure is less likely to directly affect LINK, but rather, it has
a strong inﬂuence on LINK through ﬁrms’ participation. This
conﬁrms Morris et al.’s (2011) assertion that infrastructure
and entrepreneurship have a direct recursive relationship.
However, an insigniﬁcant relationship between INF and LINK
was observed in a study by Adewuyi and Oyejide (2012),
which reported that backward linkages have been held back
by weaknesses in local infrastructure in Nigeria. Similarly,
Esteves and Barclay (2011) found that poor infrastructure
could add to the cost of locally produced input materials and
reduce procurement.
In addition, Model 1 also presents the standardized speciﬁc
and total indirect effects of LC policy on JOB through IOFP and
LINK. An indirect effect refers to the effect of an exogenous
variable on an endogenous variable via intervening en-
dogenous variables (Tang et al., 2013). The standardized in-
direct effect from LC policy to JOB through a two-path effect of
IOFP (0.118) is found to be signiﬁcant. However, the indirect
effect from LC policy to JOB through a two-path effect of LINK
(0.038) is not signiﬁcant. The criterion for signiﬁcance is
based on the threshold of 0.08, recommended in the SEM
literature to determine the signiﬁcance of an indirect struc-
tural path. The insigniﬁcant indirect relationship between LC
policy and JOB through LINK is not unexpected because the
direct relationship between LC policy and LINK was insignif-
icant. However, the three-path coefﬁcient (0.174) denoting the
indirect relationship between LC policy and JOB through IOFP
and LINK is found to be statistically signiﬁcant. Similarly, the
same conclusion can be drawn from the standardized effect of
INF on JOB through IOFP and LINK. In both models, the in-
direct link operates more through the three-path effect than
two-path effect. This reinforces our notion that LC policy has
the potential to increase oil ﬁrms’ participation in oil and gas
activities and to develop backward linkages.
SEM results for Model 2 are presented in Fig. 3. To check
the effects of LC policy on its own, on IOFP and LINK and the
degree to which such effects indirectly affect JOB, INF was
excluded from the model.
The standardized direct effects of LC policy on IOFP and
LINK and its indirect effects on JOB through the intervening
variables in Model 2 are not substantially different compared
to the coefﬁcients generated in Model 1 (Table 6). This proves
the importance of LC policy on its own toward local value
creation.
Fig. A. Initial measurement Model.
Fig. B. Modiﬁed measurement model .
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Fig. C. Proposed structural Model.
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This study provides empirical evidence of the inﬂuence of
LC policy on local value creation in the oil and gas industry in
Nigeria, with particular reference to indigenous oil ﬁrms’
participation, backward linkages and job creation. Our ﬁnd-
ings prove that there are beneﬁts associated with the adop-
tion and implementation of LC policy on all of these factors.
The results conﬁrm that LC policy has a positive and sig-
niﬁcant impact on increasing local value creation, vis-à-vis,
increased local ﬁrms’ participation and backward linkages
development. We also found that local ﬁrms’ participation
and backward linkages have positive and signiﬁcant direct
effects on job creation. Our results indicate that the interac-
tion between LC policy and infrastructure is positive but
marginal. The impact of infrastructure on local entrepreneurs'
participation is found to be positive and statistically sig-
niﬁcant, but its effect on backward linkages is not signiﬁcant.
Similarly, we found that LC policy has a positive signiﬁcant
indirect effect on job creation through indigenous oil ﬁrms’
participation and backward linkages. However, the results
show that local value addition created as a consequence of LC
policy is less than average. This suggests that the targets for
content development in the Nigerian oil and gas industry
have not been met. It can also be argued that the policy
outcome in Nigeria may not be as substantial as for other oil-
exporting countries such as Norway and Venezuela (see Tordo
et al. 2013; UNCTAD, 2006).
In addition, when infrastructure was excluded from the
main model, our results suggest that LC policy on its own stillhas a signiﬁcant direct effect on local value-addition in the oil
and gas sector and has an indirect impact on job creation
through local ﬁrms’ participation and backward linkages.
However, it was observed that the indirect link between LC
policy and job creation operated more through a three-path
than a two-path effect. This reinforces our notion that LC
policy has the potential in increasing oil ﬁrms' participation in
business activities and developing backward linkages.
In short, this study may provide some insight into the
current debate regarding the efﬁcacy of LC policy and its
beneﬁts for indigenous oil companies, the people (particularly
the host communities) and the economy. It can also be argued
that increased participation of indigenous entrepreneurs
could bring rapid transformation to the oil sector. Such de-
velopment could lead to integration of several en-
trepreneurial activities, with more direct and indirect job
opportunities, and this would beneﬁt not only the oil com-
munities in the Niger Delta but also the nation as a whole.
This could reduce unemployment in Nigeria, which is one of
the major causes of violence in the country.
This study recommends close monitoring of the LC policy
implementation to ensure its efﬁcacy towards increasing
economic development. Efforts should be made to provide
efﬁcient infrastructure facilities, especially power supply and
transportation, in order to enhance development of medium
to large-scale indigenous ﬁrms. This would consequently in-
crease job creation and guarantee a stable economy. Fur-
thermore, for the oil resources to beneﬁt the majority, LC
policy should focus on two important issues. First, special
attention should be given to local ﬁrms' capacity building,
A.N. Adedeji et al. / Resources Policy 49 (2016) 61–7372vocational training and development of standard education.
This would improve local skills and efﬁciency, as well as en-
hancing the competency of local entrepreneurs. Second, the
policy should promote the use of domestic input materials to
create more job opportunities and to increase value-added in
the domestic economy.
Some limitations are noted in this study that may warrant
further research. For instance, we did not consider the direct
effect of LC policy (and infrastructure) on job creation. It is
possible that this path may provide other information, but
estimation of the path was not necessary to achieve the ob-
jectives of our study. Another limitation is that our survey
focused only on the perceptions of the ﬁrst-tier oil service
suppliers. Future studies could incorporate subcontracting
suppliers to observe whether their impact produces any
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